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^^20020017546 

^ ;t|l3L^- ^^^^i^ ^i]5L^«^] ^^*V^ ^^o]^ ^^^^ 

^Bj-o]:^ (cytoplasmic transduction peptide. CTP) ^ i^*9=^ 
^^V ^^^Ai. ^ CIP^ Stiflolol PTD ^^1- tilil^Vc^ Afl^^ 

^3i)-^oi 7fl^ ^^a*}^^^^ ^^=^1 ^>#^>^ ^fl-^ ^^^^ ^^^\^ 

• ^l-^^^l^^ (DDS)^ . 

^^-^^ £n|loj. ^51)- ^El-olc, >Hl5L^ ^^^^ , Tat. PTD. CTP 



2003/4/26 
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W% *^^>'- 2003/4/26 



^S.^ ^^-^i ^S.^ ^sj- 5Sb1-o):= ^ o]^ -^-S-iCytoplasraic Transduction 
Peptides and Uses thereof) 

S 1^ ^^S] pro ^ PTD-5^ :t s.^ 

5i A>^. ^LBl^Bflti v}^ (NEB)<^151, 1^ 16€ ^1^^ 

PTD- yS -^s^-S^l t:^<^M ( iff -gal ) , >S -gal . CTP50- ;8 -gal , CTP501- P -gal , CTP502- 
/ff-gal, CIP503-je-gal, CTP504-iff-gal , CIP505-/e-gal , CTP506-;ff-gal, CTP507-;S-gal, 
CTP508-iff-gal, CTP509-)8-gal, CTP510-/?-gal , CTP511-/S-gal , CTP512->&-gal ^ MTS- 
iff-gal<^l tfltb 

£ 3^ PTD ^ ^ l:'^^ CTP^ M]S.'^ '^^^^-^ wlia^ '^V^. 
S. 4a^ pro ^ ^ ^^21 CTP512^ >^15L ifl -S^^l-l- ^]SL^ A>^. 
£ 4bfe i£ 4a^ S-^ltt S-^S.. 

3E. Safe- PTD ^ ^ CTP ^JS.^^ ^SL xfl wlm^ ^ o;^^ a]-^; ^ 

H 5bfe pro ^ ^ CTP ^u^^i 45. tfl ^ ^fe- ^}^. 




#^ *&.^}' 2003/4/26 
120020017546 ^ r 

<8> :g. ^^-^^ ^Bl-o]^ (cytoplasmic transduction 

peptide. CTP)^] ^>11*>7fl^ ^1^^ ^^^^ 9X^^^^^ 4X^«='ll 



<9> 



<10> 



1988^ ^^^S. HIV-1^ Tat ^^-^^^ ^7>a]5^ ^Si^ ^4) 

^S. >^5. ^S. ^^•=>1 (Green and Loewenstein, 1988; ^ 

Frankel and Pabo. 1988). ^S. ^^^o] (transduction) y]^<^] 

«a^7> ^^^9X^. =L Tat ^«-^^<^l ^^^}^ ^4 (Protein 

Transduction Domain: PTD)^ 97fl^ ^7]^^ <=>H^-At (RKKRRQRRR)^S ol^o^^ ^^-1 

^^l-^V^ ^-^"^ i^-^^^ (Vives e^. a/.. 

1997; Futaki et. aL, 2001; Suzuki et. al., 2002; Hakansson et. al., 2001; Tyagi 
e^. aL, 2001; Rusnati e^. a/.. 1997). 

Tat pro (RKKRRQRRR)fe o\xi\^^o] «J£S. ^^1l*V7l ^^<^], 

Arg ^s:)**^!^^^ J:2.#H^°1 (RRRRRRRRR)^ Tat FTO 20wB ^5- ^^q- Jl-^o] 
^7\^^ ^o] (Wender e^. al.. 2000). Arg <^1^«=^1 Lys. Orn ^ His^ ^ 

-ffe Tat pro ^1:1- M7> ArgS^ ^oVq^7l^ <y=:^^» A]7\% 
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#^ 2003/4/26 
20020017546 s r 

1-^ l-ejpl^ jL3|-7> i^-Bl-vJ-^l ^BVifl^rq- (Michelle . 

2000). PID^ ^71^^ o>pli.^>ol ^Atb ^l-*-*H. =L Arg 

<11> PTD» 2:^ ^^^51). ^^Aim^ ^^<^S. -8-^ Jl^^^ 

s. tfl^ ^^^^ ^^^1 '^l^ ^1-^^^ "^^"^ 

(Schwarze a/.. 1999; Kim at. aJ., 1997; Schwarze et. aL , 2000; Gius et. al., 
1999; Nagahara aL, 1998; Mai e^. a/., 2001; Xia et. al., 2001; Embury et. 
al., 2001; Rothbard et. al., 2000; Lewin ef. a/., 2000 ^ Vocero-Akbani e^. a/.. 
1999). ^^^<=>1 Tat FID* o\%^\^ ^^^^ 

<12> Tat ^^-^^ <^1^<^1£ Antp ^^^^ HSV^ W22 

ol ^Tll^V^tfl (Derossi et. al., 1994; Derossi e^. al., 1996; Derossi ef. a/.. 
1998; Joliot et. al., 1991; ^ Elliott e^. a/.. 1997). o]- PTD^ ^2: ^ 

^«fl^i^ ^"'l 

<13> Tat. Antp ^ VP225] FID Ai^:?l:<=>flfe ^7]^^ <^>plic>b]:^l ^^^^ ^l^-^^l 

Pli.^ ^i^^^ -^^-^^^ ^^1^ ^t},, HIV-1 Tat^ ^-^^ NMR ^^^^M CD 

^ ff-v+>^ tfl^ ^11 -f 7J-«:1-711 (Loret et. aL, 1991; 

Gregoire et. al., 1996; Mujeeb e^. al. , 1994; ^ Ho e^. aL, 2001). ^^fl^V 

^Al^a <^ 3.7l«^l tfl^> ;^mA^^ ^ ^ -AA. Antp^ ^-ffe <^H^^> 100711 ^1 

48-7 




%■^ "^7.>: 2003/4/26 
20020017546 ' -s"-. ^ r u / / 

^ :ao]^ -8-^ Tat ^ VP22 ^-^^ 1.000711 ol^S) ^«-^^^^>;^l 

H -§-^ol 7>^*>t^ (Schwarze e^. a/.. 2000; Fawell et. al., 1994; ^ Schwarze , 
1999). 

<14> PTD^il-^ ^^^^1 ^^^1^ FGF (Fibroblast Growth Factor)*^ ^^^11*1-^ '^l^^ >H€ 
i^^^ (membrane transduction sequence: MTS) S-fe %^ ^^"i. 

(cytoplasmic penetration peptide: Z??)o]A^ ^^^)^ 4^--)-* ^^^V^ ^ 
^ Ja^s)^^ (Hawiger J. 1999; Hawiger J. 1997; Lin et. al.. 1995 ^ 

Liu et. al., 1996; Rojas et. al.. 1998; ^ Wang et. al., 2002). ^]ZL^ Ai<l 

^ ;tfl^^^ ^711 ^^^^ ^^1^ NLS7> n ^S-^ #<=>17>;^1 

% ^^A^. ^^l^Jr ^2ll7> AlZL^ Al<lol7l tlfl^oll tfl^^<^> ^i^l ^flS. ^^=^7}^ ^ 

A^^ ^^>^ ;e-^^SAlcl-o>>|l* ^«]:^^ ^^<^lAi 

jfTSfil FTOS^ wlS^* m PTDfil 30% ^J^S-^i • 

<16> U^-Bl-Ai. ^ ^^^^ ^^<^1^» :^1^*V^ ^ 
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<17> 



#^ <^7^: 2003/4/26 
20020017546 



» Ttl- R-7m ^^^-J <^>^1^<L> ^>7l^ 43L€ ^V^-^ 43.--]- ^311- ^Bi-ol 

S. (cytoplasmic transduction peptide)* ^l^tb^. 

pro >fl<flfe -a^^* ^la^ itv^l^^t ^ ^« (Nuclear 

Localization Seauence: NLS)7> •«^^> 

(Cokol et. al.. 2000). -V^l^ii »^ 

2, Si eel-as) 'Sl£4=7> fe* NLSS (Bonifaci al.. 1997), 

^*^| 27V^1 71§«J NLSS 'i'*- «^ ^^-» ^'"^^^ ^ 

as] *#<>1 tt'HM-^l s^-^. **9s. ^ 'fls. •a 

ol^^ olel^V H.^5» NLSa. ■a'3«r4 (Tinland et al.. 1992; S Moede et al., 
1999). FID -8-% «^ -J^l^W "^^^ 

CIP* S-S- -11-?- "H^* ^^"l'^- 
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<20> 



^^ <^A: 2003/4/26 

120020017546 

NLSfe ^ ^ «°i7>7i ^-i^^ ^^^^ 

TAR ^fl^ HIV-l Tat FID (VGRKKEMRRR) -fl^* 

NLS7> tt^^ ^ °J^> (""^'^^ ^'^^'^ 

. -J4a <aa«-. ^ «^^v '^^"J """^ 

> PTD ^B^ol^^ -a** ^^'"^ ^>*« ^* 

^ H -SBf ™^ ^"^^ 

ol ^ *<a«^« «HC H ^^Ht e * 

ra, ^ «i « "^'''^ *"* 

,>7i ^n. FID *<fl^ Nis^ -1** ^ •'^^ 

4s--h fe* -^^^ ^^'^ ^* 
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<23> 



<24> 



<25> 



^7\: 2003/4/26 

120020017546 

■ ^ oiBi^v crp» 7r^^>7i.^^o^. ^-V ^^i^ ^^^^1 ^^^^^ 

(Lportin-.) m^-V^ NLS 7]^^ .l^l^ ^^1 ^> ^ ^* ^^^"^^ 

3E ^.1^1 <><f^^V* ^^^^ ^'^1* ^^^^^ ^^^^ ^'^'^ ""^^ 

^3z^ s^^o^^^ ^^}oA^<^, o^^^-a<^ tfl^ ^^^^ ^1^^ - 

^ «V^^^ ^^^Hl ^ ^B^-l^fe --^V^^ ^"^^>^1 

^ «>^^^v ^m^H ^ ^^^^ ^^-i^^i-^ ^^^^^^ 

^-A>* ^-^-^^^ -V-l^^vV^ o>e7m B^ol^jcl.^. ^t^ ^V^^^Tim 

.-Xs-Xe-XT-Xs-^ 4-^^- ^^^"^ "^"^ '^^"^'^ 

A- ^^1-01= ^;.H^^ <P^ ^^*=>1 ^>-^^-^ oVpli.X|:-lui. Xi. Xg. B. 

X3, X„ X5, Xe. X„ ^ X8 ^ ^o^^ 3 -^71^ <^>^7m ^fe 

<28> ^ «>^^^> ^^^^ 



<26> 



<27> 
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i-^ <^X|-: 2003/4/26 

120020017546 

<29> ^ ^^}^^^ ^m«4<^^i, Xi. X2. B. Xs. X4. X5. Xe. X7. ^ Xg ^ ^<=>1^ 

4 .^71. ^mn^ 5 :^i7i. ^}^^A^}n^ 6 ^V7i. 7>^ w^nm 7 
<3^ ^ ^ ^-"^^ ^' 

9. ^^es: 10. U ?5 "^^^^ "^"'^'^ 

^^Mlfe s..^ »>^^*V^-. ^ ^-^^ ^^^^ 

1. 2, 3, 4. 5. 6. 8, 

sol,.. «vv^*Mfe. 1. 2 ^ ^«>ai 3^s *^ 



<31> 



<32> 



^^o]^^ (naturally-occurring) ^B^-ol^S-^B] ^ 

^ OS ^;^fl*V^ ^--^^ ^^1^^ (PTi>)oll ^-m ^-s^i^ 

oj (Pm)^ -i^^ ^^^> ^^^-^^^ -H^^>^^ ^1^^ ^1^^ ^'^"^ ^^1^ 
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<33> 



^71 PID^ II r^o^^^, HIV-1^ Tat ^--^^-1 ^-A^^ ^^-^^1 

<34> ^ ia>^:3l^V ^^<:^1ofl^i. ^71 ^-AV# ^-^"^J"^ oVPli^XV-a: o>e7lvi ^ 

<35> ^ -tt^ii ^ifll^<a ^«"ll<fl ''l-a^. ^ ^'^^ 'O^* "'^'^ 

<37> ^ CTP^ afe '=^°<^*^'^• * 

<38> ^ cipoii xis^* "'^ '^'"''^ 

s^. "t^^i. ^^"^ "'-"^"^ * 

(Dendritic cell)* ^^^^ ^^'^ '^^^^ ^ 

sat^. a^, «■ ^-^^^ cnp» ^^-^ '''^ ^l^"" 

fe Ais >fls *^;'H^1 'a^-^^"! *^^>^> ^^"^ 
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, %^ <^7\: 2003/4/26 
b20020017546 

M]^ ^S. ^a^<^ ^^^n CTL ^^^o] ^^tb -A^ 

* ^1^% ^ 551^. ^ ^^^^ ^^^1 -^^^ ^■^"'^^ (DDS)^ 

oilA^ ^-^^ ^1-^^ 7>:5i ^H>« Sl'H^i ^H^ ^^^14. 

<40>^Aldj l: CTP i^^l-'?! 7fl^ 

^ ^.q--^ 71^ ^B^o]^^^El NLS^ 71^* ^Tl^Vfe ^oi ^ CTP 7B«J: 

rl;.>oioi NLS^ 71^:^ -1^^^ ^'=>1 ^^>^ ^'^'^l^' ^LS^ ^ 

^A^^ oi^^V7i ->^^^ 'ai^-^ ^^-^^^ ^ ^'-^^"^ 

-J (nucleoplasmin)^ NLS %S^^4 (Pontes aL, 

2000). '^^ ^^«>7V ^^^^^^^ 

t^l. ^J:<^ «^>^*>» € NLS^ Lys ^7l7> • ^^^^ (extended & twisted) 

<42> ^#^ll^#Bl-^-J NLS<:fl^ C--i^ ^^^1 471151 Lys ^>7l7> M-Bl-q-^ til. 

<9im-a^ €^ s^s^ ^'^i^i ^7fl*H. -a-^^m € 
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^_ - ^^ '^A' 2003/4/26 

^■)20020017546 ^ a » 

<43> ithehAl o^^^-a Tat PTD ^2:^ ^^^1^1 ^^^l^J:. PTO^ 

NLS ^^7> ^4 ^^^V7l a-^}^ ^^^-^^^l ^^1^ •^''^ 

o] € 7V^^^<='1 ST^JL # 4^ Sa^. HIV-1 Tat NMR<^i ^^^i ^n^^ 

n, FID a-A>*^ ^^^fe ^^"^1 "a^E^-a 

^B-^:i3i|-o, :i^6,l ^^tb ^31 ^cf. ^ ^d^<^l 7ri€ CTP 

<33Em-ff PTO^ NLS ^^^l-'^^ PTD ^ 

a-^}^-^ ^^^^ ^"^^ ^^^^ ^4.^^o^ "a 

^o]^ ^o]^ «V^^tb ^S-S. 

<44> NLS^ :t^^>^ #^1^^ • ^^^^ ^^"^^1 

<^]. CTP ^^7> FID ^cf a-A>^^ <^^^^^ ^^^*>7fl ff-^>*^ ^^^^ ^^'^ 

CIP^ 'S^m-.r A>c.H wlS.-i:^<=>l :z :t4 CIP ^fe CTP -§-^ 

<45> ^ ^^o^l^ife ^]^^^ ^3|-tfi«!-^ Dowdy <?i^^<=SlAi PID^^ 

(Ho et al., 2001) 7]^^ ^;^> 2-^^ ^^^^^ <=>>^1^^> S^^V^^i CTP* 7fl 

«J:«V^^1^J:. 7fl^2^ 7]^^ ^bVoIs.* 7M*V^i^. Dowdy =l^^ 
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%^ '^7^: 2003/4/26 

(20020017546 

s.mi i2o^>°J ^^'^"^ ^^^^^^ ^"^^^ 

^S.SV €r«^ at CTP 
<4^ Dowdy ri^^^l 7 7,« PTOol) a^^* ^'S® « 

ol»^ S.^ (amphipathic) a-^Vfe* •tt^^^S 'S^^V* ^* 

B>7> *^ «^ "-'•V*^ "'"""^ ^ '^^^'^ 

pro tii-a-os. 5-:a^s.Aiq-»>4i54- ■8-%sv<^ *^ =8^* sl)&s«^at^. 

sra PiDS^q =94- pro (TAT) 8«JM- fe* i*a =aBVoi=» ^^v^m ^ 

^^n^^ 5o») ^tn^ °s. pro.:ii 'a'^^^ 4 
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'^^7^: 2003/4/26 

120020017546 

£ K^A^I ^^^^ ^-1. 1^5^ «-^>^^ ^ ^^^^^^^ 

■ <g7l^^ oHi^xvoi 57fl^ o>S7m (Args: 3^. 6^. 7^. 10^ ^ 11^ Arg)-1 ^i^> 

^^^^ 5^3. 

(Args)^ ::Ltfl^ ^fl a-^^}^^ 6^ Arg ^ 11^ Arg -V-l^-'ar-J 2^3zl- 4 

^ Ala «*^^V» Argo.^ ^]^^}7]-^ (CTP503 . 507 . 508 ^ 509) ^^*>^J 

GluS^ ^m^VTiq- (CIP505 ^ 506), 37l7> ^oy^i ;.1-B-^^ Gly^^ ^1 

^^T^ul- (CTP 504). ^2:^0.^ Proo^ ^m^-^CCIP 501. 502) CTP 

jgBi-ois. :i^*>^4 (^^- s. 1). 

<50> cl-o^^V oHi.-V Ai^^^ ^l^ol 7>^^1-^:-l-J:, 7^^^^ FTD ^^o]^^ 7] 

^-8: ^^M7] Argofl -^^*V^ ^'^^ ^ «-^>** -Jr^^^l^l- <=»V^1^^> 

o.S^ ^molsl-^ 7m ^^17> ^^«^. '^^^^V^ Arg. ^^^}^ Glu^S. 

:^^>^tq-. CTP ^M. /'-^^S/.m-Hl -e-^^l^a ^^*"« 

^ (^^S: £ 2). HeLa 4i<^ ^^^^^ ^l^^-l" ^ 

7l^ol ^7l-^V55l^. 4^ Ala ^ ^-f ^^*V^J Glu^S. ^m^^^^ ^"^^ CTP^a^s^ 
71^01 ^<^^]^ ^>^. 4^ ^ 8^ Ala* -^^91 Argo^ ^1€*H ^^l^^J "<i=^*> 
^^7V ^7^4^^ CrP 7l^ol ^7V^m ^%^^>^^. ^ "^'^^ 
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b20020017546 

^^<& ->fli« CIP512S) "M^-a FID * 

"^^"^ 

ra ^^^"^ -fl^ ^'^^'^ 

<^ Bia -a^oa HIS ^^^'^S ^a^* ^^^^ 

^^^^r^ £ 3). ■& «'^<11^t CIP 512« ^S'f 

CIP 512att 4£S CTPSU. CTP509, CTP508 

4^ a^-a^ -la* 



<54> 
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%^ <^y([: 2003/4/26 



11 


DNA ^ 0[u\}s^^ A|u^ 


Fat (PTD) SL^I'ii ^ 


ar ppc CSC aag aaa cgc cgc cag cgc cgc cgc 
YGRKKRRQRRR 


CfP50 »- 


ora rffc Bca Eca cgc cgc gca gca cgc cgc 

YARAARRAARR J 

r-a i»ra cec eca Bca cgc cgc gca gca cgc cgc 
PARAARRAARR ^ 


CTP501 up) ^ c 


CTP502 (2P) « 


ar rra cBc cca Eca cgc cgc gca gca cgc cgc 1 
YP RAARRAARR 


CTP503 URllA) 


ho/* ^crr rfrr ffca eca cgc cgc gca gca cgc gca | 
YRRAARRAARA 


CTP504 12G) 


fa<~ aaa rec eca eca cgc cgc gca gca cgc cgc 1 
YG RA ARR AARR 


CTP505 t4E) 


tar am rffc ffaa Bca cgc cgc gca gca cgc cgc 1 

YARE ARRAARR 


CTP506 l2e4E) 


f<i/> crac* rar ffca cgc cgc gca gca cgc Cgc 1 

taC gaa cgc eaa v-Bv- c> 0 0 1 

YE RE ARRAARR 


CTP507 t2K; 


rar pra sca cgc cgc gca gca cgc cgc 1 
YK RAARRAARR 


CTP508 C4K) 


far ara rffc aaa eca cgc cgc gca gca cgc cgc 1 
YARK ARRAARR 1 


CTP509 UK4KJ 


■ tac aaa cgc aaa gca cgc cgc gca gca cgc cgc 

YK RK ARRAAKK 


CTP510 C2G4R) 


tac gga cgc cgc gca cgc cgc gca gca cgc cgc 
YGRR ARRAARR 1 


CTP511 (2G4R8RJ 


'tac gga cgc cgc gca cgc cgc cgc gca cgc cgc 
YGRRARRRARR 


CTP512 (2G4R8R9R; 


tac gga cgc cgc gca cgc cgc cgc cgc cgc cgc 
YGRRARRRRRJ^ 


«TS 


"gca gcc gtt ctt etc cct gtt ctt ctt gcc gca ccc 

AAVLLPVLLAAP 1 



<55> ^A]6il 2: CTP ^^^^ PTAT-HA LacZ ^ 
<56> ^x\c^] 2-1: fTP ^u^<^. i^yi- ^-^O^^ 

^ ^^^<An^^ <^l-§-^fe pTAT-HA LacZ Washington S. Dowdey 

pTAT-HA Xhol ^^-^l LacZ ^--^^<=>1 ^ 

o1 ^01^. pTAT-HA ^n^^ ^ ^^1* ^ 



<57> 
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# 



^^V: 2003/4/26 



120020017546 



His-^^. TAT S^^ol ^7^s\o] sxjL, m^^^ ^^)7> 
^7^%^. ^ CTP #S.^*>7l ^^fl-H, pTAT-HA LacZ ^^1^ TAT 

HA-^^ iMI ^ Afcol ^mJL^xS. :^]7]^ ^ofl, ^ ^^^1 CTP ^^^-k 

^ -R-^;=^]-^ LacZ ^ pTAT-HA ^b^^ s|o^ ^ci-. 

CTP o>T3ii^Aj- A^<^o. ^ i^. ^tq., (12711^ ^b1-o1:e.)1- /^fl^q 

^ FIB ^ ^ CTP ll7fl^ 3gB^ol:^s. ^^slol $i , o^i^ 

^^^^1-^^13^, PAGES ^^l^M ^>-§-^>^i=}-. SEl-oH^ ^l^V^j: (f)^ 

(r) ^^^^^31. Se|-<iH ^J-'^-^S TAT iE^^ ^ HA S.^^<5l 4l7l^ 

pTAT-HA LacZ ^^<^] *>^^. SB^-oj^l^ DNA ^7] ^-1^-8: cj-^ S 2Sil- 

^4: 



<59> 
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20020017546 2003/4/26 
is. 2] 







CTP50-f 


GAT CCA TGT ACG CAC GCG CAG CAC GCC GCG CAG CAC GCC GOT C 


CTP50-r 


CAT GGA GCG GCG TGC TGC GCG GCG TGC TGC GCG TGC GTA CAT G 


CTP501-f 


GAT CCA TGC CAG CAC GCG CAG CAC GCC GCG CAG CAC GCC GCT C 


CTP501-r 


CAT GGA GCG GCG TGC TGC GCG GCG TGC TGC GCG TGC TGG CAT G 


CTP502-f 


GAT CCA TGT ACC CAC GCG CAG CAC GCC GCG CAG CAC GCC GCT C 


CTP502-r 


CAT GGA GCG GCG TGC TGC GCG GCG TGC TGC GCG TGG GTA CAT G 


CTP503-f 


GAT CCA TGT ACC GCC GCG CAG CAC GCC GCG CAG CAC GCG CAT C 


CTP503-r 


CAT GGA TGC GCG TGC TGC GCG GCG TGC TGC GCG GCG GTA CAT G 


CTP504-f 


GAT CCA TGT ACG GAC GCG CAG CAC GCC GCG CAG CAC GCC GCT C 


CTP504-r 


CAT GGA GCG GCG TGC TGC GCG GCG TGC TGC GCG TCC GTA CAT G 


CIP505-f 


SAT CCA TGT ACG CAC GCG AAG CAC GCC GCG CAG CAC GCC GCT C 


CTP505-r 


CAT GGA GCG GCG TGC TGC GCG GCG TGC TTC GOG TGC GTA CAT G 


CrP506-f 


GAT CCA TGT ACG AAC GCG AAG CAC GCC GCG CAG CAC GCC GCT C 


CTP506-r 


C^T GGA GCG GCG TGC TGC GCG GCG TGC TTC GCG TTC GTA CAT G 


CTP507-f 


GAT CCA TGT ACA AAC GCG CAG CAC GCC GCG CAG CAC GCC GCT C 


CTP507-r 


CAT GGA GCG GCG TGC TGC GCG GCG TGC TGC GCG TTT GTA CAT G 


CrP508-f 


GAT CCA TGT ACG CAC GCA AAG CAC GCC GCG CAG CAC GCC GCT C 


CTP508-r 


CAT GGA GCG GCG TGC TGC GCG GCG TGC TTT GCG TGC GTA CAT G 


CTP509-f 


GAT CCA TGT ACA AAC GCA AAG CAC GCC GCG CAG CAC GCC GCT C 


CnP509-r 


CAT GGA GCG G(XJ TGC TGC GCG GCG TGC TTT GCG TTT GTA CAT G 


crP5io-f 


GAT CCA TGT ACG GAC GCC GCG CAC GCC GCG CAG CAC GCC GCT C 


CTP510-r 


CAT GGA GCG GCG .TGC TGC GCG GCG TGC GCG GCG TCC GTA CAT G 


CIP511-f 


GAT CCA TGT ACG GAC GCC GCG CAC GCC GCC GCG CAC GCC GCT C 


CTP511-r 


CAT GGA GCG GCG TGC GCG GCG GCG TGC GCG GCG TCC GTA CAT G 


CTP512-f 


GAT CCA TGT ACG GAC GCC GCG CAC GCC GCC GCC GCC GCC GCT C 


CTP512-r 


CAT GGA GCG GCG GCG GCG GCG GCG TGC GCG GCG TCC GTA CAT G 


MTS-f 


GAT CCA TGG CAG CCG TTC TTC TCC CTG TTC TTC TTG CCG CAC CCT C 


irrs-r 


jCAT GGA GGG TGC GGC AAG AAG AAC AGG GAG AAG AAC GGC TGC CAT G 



<60> ^Ajc^l 2-2: dTAT-HA LacZ CTP ^IL^^ 

<6i> pTAT-HA LacZ ^B]* ;^MSLit Bai^l ^ Ncol^S. ^^«1-<=«^ Tat S-^fl^^l- VIA-^=L 

^M: 95 r*^]-*! 5^:^ 7]-<i^ ir/^^ ^^^M 'iol^mcf. o]^ 

(T4 DNA ligase, Roche)*>c^ ^iftS^ #e|->;T:ilH.# :^l^^V55l^. ^2:^ 
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E. coli JM109 (Stratagene)© '8^««*V<^ I^Amp (50 «!/.*) 18^1 ^> 

7lA-1^3)-^ -^>^V^^^ 100% "^^1*1-5^^. 

<62> :^Al<m 2-3: Pm ^ CTP / ^-ff"^^ - 

^71 ^^AH 2-2^1 pro £^ CTP ^^^-1 FTD ^fe CIP-LacZ ^11 

E. coli BL21 (DE3) (Novagen)» ^^^W^ -1* FTD ^ C1P-/J>- 
^^£Alt:foV;^l ^^Hl ^>^^>^^. ^. co/i BL21(DE3) 

/FTO-UcZ £fe BL21(DE3)/CIP-LacZ» 250 mC^ UB-Amp ^fl:-Hl^i 18^1 ^> ^^J: «fl^<^^>^ 
xq-. ^ ^^oflAi pTAT-HA LacZ LB ^:.fl*V- -B-^ 

c.//BL21(DE3)/PTD-LacZ BL21(DE3)/CrP-LacZ^ IPTG ^-1 ^.^^ «r<f^>^^. 

<64> LB ^fl**^ 25 ^^^^-^ C50 mM Na-Pi 

(pH 7.4). 300 NaCD^l ^, ^^l^^V^J Cl ™g/»^>^^ ^^^^^^ 

Al^c}.. S^:?}:-*^ sj-ifll: (40% duty, 6 output) 3^ ^^^<=^ 



48-22 




<65> 



^^ 2003/4/26 

120020017546 

^, 15.000 rpm^-i 30^ ^-.> €-J^^^>^. ^^^^ " ^^^^ 

(Qiagen)^ 4^-^^^. ^-g--^ ^^^^-^^^ ^^^-^ 5 Ni-NTA 

^1:51^1 3^ m^-m 20 nM ol^m^ol ^7>€ €^^-^ 25 meS ^1^ 

*>^4. 250 „M ol.l^^ol ^7V^ ^^^12 -g-^-H SDS-PAGE^ ^^A^}^ 

(^S: H 2). 

SDS-PAGE ^--^^ ^^-i. 120 kDa^ PTD ^ CTP ^-gal ^^^^^1 ^^1^^ 
^ 5^^^- ^^1^ ^^^^ PBSS. Pierce Commassie™ Plus-200 

Protein Assay Reagent* oy^^^ -a-m^-V. ^^^^^ ^^^>^ 

71 ^«><:^ ONPG (Q-nitrophenyl ;8-D-galactopyranoside)» 15 mM^ ^£7> sjS^ 0.1 
MNa Pi (PH 7.4)^^^^-^^! 40 7l4 ^^^^ ^^^^ ^""^"l^ 

80 z^* ^7>^H -^^^^^i 5^?> ^^^Amt:^.. 80 0.5 M ^J:-!-* 
^. ELISA P>ol^^§^1-m Blc^ (Bio-Rad) 405 nmofl^i #^^V-^ ^ 



<66>4AH 3: FTD ^ crP-;8-^^S^m*^V^l^ HeLa ^flS-^l 

PTDsq- CIP ^^^^ ^ ^"^J HeLa ^1^* ^^^^ -J^^V^^. 

24-^ #eflolH (Nunc)* o^j^^}c^ jl S.^^ DMEM (10% FBS ^-fr) i^fl^H HeLa 5 
X 104 » ^ 36AR> ^<L> «r<f*V5atl-. 4S* PBSS ^ PTD ^ CTP- 

^-:^^SAlcl-o>;^l r^^:^^ opti-MEM I 100 fig/M^ ^^*V<=^ ^7>^>^ 

4. lARV ^-V «r<ftb ^. 31^0^ (2% i£*-it^l*1:^. 0.2% ^^B^e^cll^l- in PBS) 



<67> 
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<69> 



^^*>7l ^^Ai .g^o^ (0.1% X-gal. 5 mM S-B^-^ 5^(|b1a1oVx+o1^. 5 M 
^ ^lS.Alo>ul-ol- . 2 ™M MgCl2 in PBS)^^ 2^1:3: ^^J: ^^^^^ (^^^ ^ 3)- ^ 

«l3il^c^ ^rfl:^ OS Afl5L *<H7Vfe PTD^ CTP 

^ HeLa 4i ^^"^^^ "^^ 

<68. FIDS < CIP502 « CTPSOl = CIP506 < CIPSO? < CIP505 < CTP503 = CTP504 <CTP508 
= CIPSIO = MTS < CrP509 « PTD = CTP511 < CTP 512 

CrP501. CrP502. CrP506 ^ ctpso? ^^^^ "'^^ 

^ ff-A>*ol 1. 2«i ^^-^ ^S^^S Pro7> ^^1|§V71^:^ (501, 502). 

2^ ^^H ^€*V* ^^M- (506), e -<f:^d*V (507)» 

^cV. 2^ ^^Hl ai7l7> 3^oV^i ^>-B-^^ ^7lofl Gly-1 (m>505 

^ yi^^ FrD5^sl ^>ol7V 2^ ^^1^ Ala 7> Gly ^S. i^V^ ^ ^^'^fl 
FrD5^ «l*fl^i 20«fl ^£ vfls #ol7>- ;^£7> ^7m ^-J: -V^^ ^^^^1 
9X^ -^o] ^7>slfe ^-i: ^ ^H^^ "-^-^ ^^^>^ ^^^^^ 

CrP505^ <^>>8^^ PTD^l wltfl^i 10%^ ^^1 ^"^^l 

^ 9X^. ol^^ 2^ ^^Hm 37l7> -B-^-^^«^l ^-ar Gly ^] 

M]S. vflS -§-^ ^^Jr^V^ ^^'^l CTP503. (nP504, 

(nF505. (^507, Cn:P508 ^ CrP509 «^ tfltb ^-^J^ 2^ ^^1^1 



<70> 
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§ ^AV^^ ^^'=>fl£ «*^*V^ 'y=<=>l ^7V*V^ <^<f^-i: :e-<^^3L 91^. 

CrP508 (2A 4K)3i^ CIP509 (2K 4K)» ^]^^}^. CIP509^ 2^ ^^Hl Lys« 1:B1 
^H-J. ^m'^A ^^^A^}^ "c^^^^l ^7>^o^^ CIP508 ^o]^ -^^^-ir 
^ul CIP508 ^ CIP509^ 2-^ ^1^^ ^^<=>1 1^"=^ 5i 

<7i> oi^^ aV%^^ ^A-l 2Si ^^1^ Gly^S. ^m*V:iL 5^. 8^ ^ 9^ ^^1 

ofl Ala» Arg^^ ^m^}^ ^^^^ ^<i=^^^ ^flS.^ CIP 

510. 511 ^ 512* ^IS^H ^ ^1^^ ^--^->^^. 

CTP 511^ FTDS^ 7]^ ^ -^"^^ ^^^^ 

^^JL. CTP 512^ ^>'«^'^ -§-^^«-^€M.r^ -8-^^«-^€^ 

ol ^^^^d «V. ^>^^^ ^^^"1- (CIP)SAi^ ^^^^ ^fe ^fl^^ 

<72>-^aH1 4: CTP^ ^'^'V ^T^l^ 

<73> ^>^^^ ^11^^-^ ^^^1^ <C1P)^ ^d^-i: ^AV^^l;^ ^ 

-i^^ HeLa ^1^* ol-§-«T-55l-^^ . "S^^ FITC (Fluorescence-iso-thio-cyanate)« 

ol-g-^ (single staining)3il- PE (phycoerythrin)^ <=>]-%r^ DNA 

(green fluorescence SYTO-16 DNA staining dye. Molecular Probe)3il-^ ^1^ 
(double staining)^ . HeLa (5 x 105 cells/M)* 
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rf^^. PBS (pH 7.4)» ol-§-^H 1^ OFTI-MEM I i^fl^l* '=>]^^}<^ 1 

:^o,l . ^M. CTP (100 ^g/M)^ i#c>1 ^ojcl-. o^^^ FID-^- 

:^^SA1CV<.V;^1 ol-^^^o.^. ^-^^S^lr^-.>^1 ^--^ 

ol^^V^^- cnp ^^^^ €^^H ^<=>1^ ^ 37t: «flo<^7HAi i^Rv * 

<L> «^^^m^. PBS* -l^^M 3^ ^. 2% -i^^H 4t: 

<^1A^ 20^^V HeLa ^1^-^ (0.2% BSA ^ 0.02% 

PBS)» ol-g-^o^ 3^ ^"^l^l 

0.5% Triton X-100 (in PBS, Si^a)» ol^^V^ AV^]^^ 20^^ «^ 

^ ^, ^^--^^ oi-g-^H 3^ m^}^, ^^m^^- 

^ (Mouse anti-iS galactosidase monoclonal antibodies. 1:2.000, Sigma)* ^]^^^ 

4t:oflA^ lARv ^o> ^j-s-^mt:]-. 4^* 4^-^ ^^^^^^ 3^ m^^^. -i-> 

FITC7V ^^5)01^^ ^^-^'^fl ">^^ (Goat anti-mouse IgG 

FITC. 1:2.000, Jackson Laboratory)* o]^^}c^ 4X:<^]^^^ 20^^ ^J-i-^m^. 4^* 

^^--^-ir -l-g-^V^^ 3^ 4^*V:il, ^Bl-ol- 31^ 

(Fluorescence mounting medium, DAKO) 1 -^^^ JL^^f]^ ^^^1 

(nail vanish)* <^1-S-*V<=^ "^^*>^^- 

SYTO-16DNA^--qAlo^:^ol-^^Vcl^cg.^^;^^^r1.^5il.^tq.. . 1^> 

«a4.-B-^ ^ ^V-^-^ IgG (Goat anti-mouse IgG PE. 1:2.000. Jackson Laboratory) 
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^ ol^^H 4"C<^Ai 20^:?> ^-g-^m^. ^1-S-«H 3^ 

SYTO-16 DNA ^1^ (1:1.000, DM0)* <^l-§-*H 4r<^lA-1 20^?i ^^^m^^. ^fl^ 
^ o]^^c^ 35) 4^tb ^<=^1 ^^^]^ ^-^^o^ 

^2:^ ^>^> ^^1^ (confocal laser scanning microscope) ^^"^l «^l-§-^/^^. 

^^]^ ^^1^* <=»l-8-^ •'V^^ (Ar). (Kr) efl<^l^^ ^ 

7>^1^. FITC (510-550 rm)^ PE (600-660)* ^^^^ ^fl^^>»«i 

4^ (filter)7> tfl^^ LEICA TCS NT SP (LEICA Lasertech GmbH. 

Heidelverg, Germany)* >^m*'=i^ PL-APO XlOO tfl^^^ (objective)* 

ol-§-*H, ^'g<§'<^^ ^-f^ ^ Tfl^H 4^ ^^'^'^ (section)* ^^^V*^ 

FITCsq- (transmission) a>^* %<=iBfh^-^^, «=>1^ "S^^ ^-^^ ^ 

51 FITC, PE, ZlBlal ^3}- A>^* %<^^^^. 

NLS* ^^^^ ^ tfl:^^^ ^^^-^l (Perinuclear 

area)«^l ^i^V^ ^-^^ '^^^ ^4. (Lin et aL , 1995). PTD/CTP-^-gal ■^r^'^^ 

Ji-SflAi ^^«V55li::)-. PTD -§-^^«-^€^ NLS ^^* Si^l i^^*:-!! tfl^-^ 

ol n xflS. #ol7>fe ^1^, ^ 7fl^€ CTP^ T^fl^^^^l «1 ^-^^ *^ 

7>x1 ^JL >t|l5L:g tflofl ^;efl§>o^T:|- (^2:: £ 5a ^ 5b). 

3^V€^'?1 ^^* 4^ ^^'^'l ^1^ ^"^-^ ^^1^ 

^-^i-^V ^1^1^* *«8^i ol 131:^1^ til 5L^o^ ^ 4^ ^t^. S: 4a ^ S. 4b«^lAi^ 
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rm^^'an^^ ^ ^ - ^«^*^^* 

^ 4. sa^. CIP512 ^^fe "^'^^"-^ 

^ 71^^ CIP ««H -fl*"^! mi'l^^ «''^« 

^ ''''^ 

^ E 3«iiAi =9^* ''■^i ^^'^ ^^^^''^ 

^01 ^^y± aP5i2» 7js*v«^. crreu^ ^^fe >9i'f ^M^^ 
4V.V*t.l=J, ciP5i2^ W fi** ji^^si^. crP508 -a 



<™> & "S^"!- '"f^^ * ^"^^ 

^ s-asi cipfe *««Vfe n ***v>ii "i** ^ si^- 
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^1 2 ^^^] $X<^^^, ^71 ^E^-ol^^ A_x^_X2-B-X3-X4-X5-X6-X7-X8-^^ ^^^^ 
A-l^^ ^^S^i 5.-^*>TJ^, ^3-71 '«-i^<=fl^i ^J^H'H 9^ 

<p9\ ^:^o] wiJiL^ o>pii.'a:'^l^. Xi, X2, B, X3, X4, X5. Xe, X7. ^ Xs ^ 

^<>1S. 3 ^7l^ <i>S7]\i e^-^^l^tl ^^-^S ^^^^ ^-lli^ ^ 

31)- ^Bi-o]S.. 



■51-^ ^-fli^ ^^^^ ¥^ ^B}-6lc . 



5 ^J-*:-!! ^<^'«-i, -^71 ^Bl-o]:^6i]A-i Xi, Xg, B. X3. X4. X 5. Xe. X7. ^ Xs ^ 

31- ^Bl-olH.. 
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[^^«^ 71 
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8 S^l^^^. 3gEi.oi^oflAi xi, X2. B, Xs. X4, X 5, Xe. X7. ^ Xs ^ 

^o]S, 5 ^7]^ <^\^7]^d Hfe ^o]^9l ^^-^S. -HlJL^ ^^^^ ^S.^ ¥ 
101 

41 9 *J-<^1 ^<^>H. ^7] ^b|-o-|:b«^a-i Xi. X2. B. X3. X4. X 5, Xe. X7. ^ Xg 

^oi:£ 6 :5b7i^ «m '^li^ ^^^^ ^1^^ ^ 

[^^^J- 111 

10 ^<H>H. 3§Bl-Ol = 6j)A-l Xi. X2, B, X3, X4. X5. Xe. X7. ^ Xs ^ 

^o\^ 7 ^7]^ o\^7]y^ ^o]^o] ^^o_s. /il5L^ ^^^J ^ 

C:^^«J- 121 

4. 5. 6, 7, A-i<i^:^ 8. ^^"1^:^ 9, 10, a-^ . 
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Bj-^lS.^ ;^^A^ ^3)- ^Bfo]^. 



131 

12 ^o]'^, ^7] ^^c]^^ Ai'i^J: 1, ^i^^J: 2. ^I^^s: 3, 
^ 4, -^i'l^J: 5. 6. 8. ^-^^^^ 9 ^ lo^s. -^-^^^ 5- 

^S-^B] '?d^=lfe <i>^li^^ >«'1^s ^-Bj-iflfe ^b)-o1:e.^ s-jg -gfj-^ ^S.^ ^ 

14] 

^1 13 S3[«H>H. ^b]-o1:e.^ A-l<g^ji 1, A-l^^s 2 ^ 3-^S. 
^^^^ 45L^ ^Bl-oljc ^ 



[^^■^ 15] 

01 ^o]- ^^i^S ^W^i 45L^ 
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m^-^ 161 

Tat ^^-^^s^ ^ti^^i ^3)- (PTD)SI A^^^ <g:^7> a-A>=t ^^^-^cJ-sj- o>i^l 

^flS^ ^^^^ ^4 ^B]-olS-. 

17] 

S.^ O.^ ^li^ ^^A^ /fl^L^ :f-3Z)- ^B^O]^. 

181 

^1 16 «J-<^1 ^'^'H. A^m^ ^^^^ ^3). A-i<t^s: 1. Ai<l 

^5: 2 ^ Alibis ^-^^^ -^d^^^^ o>niic<+ Ai«as- M-Efiflfe 

-^^-^s. ^^A^ 

191 

^] 18 «J-<^1 $i<H^i, ^^^^ ¥3). 3gB|-ClH.fe ^^^^SL 1^ o} 

ri\hz.^ Al«gS. x+B|-ifl^ 3QEI-01H.01 «>fe 4=SE.€ ^^^i ^li^ ^ 
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CTP-510 



CTP-StI 
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MTS 





<110> CreaGene <120> Cytoplasminc Transduction Peptides and Uses thereof <1305 
Crea-4 <160> 13 <170> Kopatentin 1.71 <210> 1 <211> 11 <212> PRT 
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<213> Artificial Sequence <220> <223> cytoplasmic transduction peptide <400> 
1 Tyr Gly Arg Arg Ala Arg Arg Arg Arg Arg Arg 15 10 
<210> 2 <211> 11 <212> PRT <213> Artificial Sequence <220> <223> 
cytoplasmic transduction peptide <400> 2 Tyr Gly Arg Arg Ala Arg Arg Arg Ala Arg 
Arg 1 5 10 <210> 3 <211> 11 <212> PRT 

<213> Artificial Sequence <220> <223> cytoplasmic transduction peptide <400> 
3 Tyr Gly Arg Arg Ala Arg Arg Ala Ala Arg Arg 15 10 
<210> 4 <211> 11 <212> PRT <213> Artificial Sequence <220> <223> 
cytoplasmic transduction peptide <400> 4 Tyr Lys Arg Lys Ala Arg Arg Ala Ala Arg 
Arg 15 10 <210> 5 <211> 11 <212> PRT 

<213> Artificial Sequence <220> <223> cytoplasmic transduction peptide <400> 
5 Tyr Ala Arg Lys Ala Arg Arg Ala Ala Arg Arg 15 10 
<210> 6 <211> 11 <212> PRT <213> Artificial Sequence <220> <223> 
cytoplasmic transduction peptide <400> 6 Tyr Lys Arg Ala Ala Arg Arg Ala Ala Arg 
Arg 15 10 <210> 7 <211> 11 <212> PRT 

<213> Artificial Sequence <220> <223> cytoplasmic transduction peptide <400> 
7 Tyr Glu Arg Glu Ala Arg Arg Ala Ala Arg Arg 15 10 
<210> 8 <211> 11 <212> PRT <213> Artificial Sequence <220> <223> 
cytoplasmic transduction peptide <400> 8 Tyr Ala Arg Glu Ala Arg Arg Ala Ala Arg 
Arg 1 5 10 <210> 9 <211> 11 <212> PRT 

<213> Artificial Sequence <220> <223> cytoplasmic transduction peptide <400> 
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9 Tyr Gly Arg Ala Ala Arg Arg Ala Ala Arg Arg 15 IC 
<210> 10 <211> 11 <212> PRT <213> Artificial Sequence <220> <223> 
cytoplasmic transduction peptide <400> 10 Tyr Arg Arg Ala Ala Arg Arg Ala Ala Arg 
Ala 15 10 <210> 11 <211> 11 <212> PRT 
<213> Artificial Sequence <220> <223> cytoplasmic transduction peptide <400> 
11 Tyr Pro Arg Ala Ala Arg Arg Ala Ala Arg Arg 1 5 

10 <210> 12 <211> 11 <212> PRT <213> Artificial Sequence <220> 
<223> cytoplasmic transduction peptide <400> 12 Pro Ala Arg Ala Ala Arg Arg 
Ala Ala Arg Arg 1 5 10 <210> 13 <211> 11 
<212> PRT <213> Human immunodeficiency virus type 1 <400> 13 Tyr Gly Arg 
Lys Lys Arg Arg Gin Arg Arg Arg 15 10 
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